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tion (anemic demography) measures the adrenin content in the 
blood stream.” 

It will be noted that this conception is diametrically opposed to 
Sergent s belief, which would have the white line reflect a paucitv 
of adrenalin in the blood stream. 

Conclusions. 1 . From the study of a series of 255 cases of a 
variety of diseases and normals, upon which numerous pharmaco¬ 
logic and other tests were performed, we feel justified in asserting 
that the so-called white adrenalin line of Sergent is a local vaso¬ 
motor reflex, resident in the skin, bearing no direct relationship to 
adrenal gland activity. 

2. The reasons for postulating the above arc: (a) Its inde- 
IMjndencc of Wood-pressure, acute fatigue and other signs of hypo- 
adrenia; (o) its frequent occurrence in normals and in a variety of 
diseases unassociated with hypo-adrenia; (c) its reappearance in the 
face of persistent general manifestations of adrenalin subcutaneously 
administered; (d) its peculiar association with scarlet fever. 

:i * h appear that the state of the vasomotor system which 
allows of its best exhibition is found in young adults of either sex, 
and especially in the exanthem of scarlet fever. 

1. On the basis of the above series it may be stated that this line 
has not the clinical significance attributed to it. 

• ». In spite of the various hypotheses evolved regarding it, further 
work seems necessary to establish the exact physiologic mechanism 
of tins remarkable vasomotor phenomenon. 

Our thanks are due to Drs. Harlow Brooks, Sigmund Wachsmann 
and Robert Wilson for valuable advice and privileges granted. 

hrough their courtesy we were able to study cast's in the wards 
of the City Hospital (Blackwell’s Island, X. V.), Montefiore Home 
and Hospital and the Willard Parker Hospital, X. Y. 
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Recently some importance has been attached to the presence of 
cholesterol in cerebrospinal fluid by Pighini 1 and by Hauptmann. 5 

’ L’ebcr deo Cholcstcrineehalt der Lumbalflttssittkeit einlger Geistcskrankheiten 
Hoppe-Jseylcr a Ztachr. f. physiol, ( hem.. 1909. Ixi, 508. 

* Kino biologischo Reaktion im Liquor Cerebrospinal is bei organischen Nerven- 
krankheiten. Med. Klin., 1910. vi. 18!. 
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In Men of this claim anil m view of the role of blood cholesterol 
njanons diseases we have made a scries of determinations of 

loKit fluids hms,,lnal tl,li(I ' " special attention to patho- 

Methods. -The method of Bloor, 1 with a few modifications, has 
een employed bv us for quantitative determination and the method 
;;f ilauptman"- for qualitative determination. It should he noted 
here that although Hauptmann himself was not certain that the 
inhibition of saponm hemolysis by cerebrospinal fluid in some 
pathologic eases was due to the presence of cholesterol a comparison 
of the saponin with the Bloor method shows that with a few exeep- 
tmns the two tests run quite parallel. 1 

In the Bloor method the amount of fluid to be used for each test 
was n aturally a question of great importance, us it was clear that 
cerebrospinal fluid could not contain as much cholesterol as blood 
contains. 

After a series of experiments we found that whenever the cere¬ 
brospinal fluid contains cholesterol in appreciable amount :i e <• 
the amount used for blood cholesterol will give a reading in the 
i olorimeter. If 3 c.c. of fluid do not give a reading, ti c.e. or even 111 
or 15 c.c of the same fluid will give no reading in the colorimeter. 
" e the r efore ‘ f to •'! c.c. as the standard amount of fluid 
as one is usually able to spare this amount with ease. Whenever 
possible, however, (i c.c. or more of the same fluid or of the same tvpc 
of fluid were used as a check. ' 1 

I hree c.c. of the fluid which had been drawn by means of a spinal 
or ventricular puncture were measured into a 100 c.c. volumetric 
flask and ether-alcohol (1 to d) added. The flask was heated to the 
boiling-point ami set aside. After standing twentv-four hours to 
se\ era days, ether-alcohol was added to the OKI mark, the contents 
filtered and .SO c.c. of the filtrate taken for the cholesterol determina¬ 
tion. \\ c found 10 c.c. of the filtrate, the amount used in the blood 
cholesterol method, insufficient for the determination of cerehro- 
spinal cholesterol. 

The filtrate was evaporated to dryness and the cholesterol 
extracted by chloroform and the chloroform extract concentrated 
to o c.c which was then put into a 10 c.c. graduate, 2 c.c. acetic 
anhydride and 0.2 c.c. sulphuric acid added, shaken and put awav 
for fifteen minutes in a dark place. The material was then com¬ 
pared with a standard of'0.5 mgm. of cholesterol in a Duboscq 
colorimeter if the color of the cerebrospinal filtrate were sufficient 
to make a reading. If no color at all appeared the solution remained 
light yellow and we called it negative. If a greenisli-vellow color 
appeared we designated it as a trace. 


’ I he of Cholesterol in blood. Jour. Biol. Cheat.. 1916 xxiv 

1 lie Del emu nation of Cholesterol in Blood. Jour. Biol. Chem.. 1917, xxix.Wr. 
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The technic of the Hauptmann test used was as follows: Each 
time the test was performed the hemolytic unit of saponin was 
determined. \ arious samples of saponin tried were found to vary 
greatly in their hemolytic action, hut the sample finallv used caused 
hemolysis in a 1 to 10,000 dilution. The dosage of this dilution 
necessary to cause complete hemolysis of 0.5 c.c. of a 7 per cent, 
suspension of washed sheep erythrocytes in 0.85 per cent, saline was 
determined by adding increasing amounts of the saponin solution 
to the corpuscle suspension in a series of small tubes. The hemo¬ 
lytic unit of the 1 to 10,(MM) saponin solution was usually found to be 
0.:s C.C.; occasionally it was 0.2 or 0.4 c.c. After the saponin unit 
has been determined, 0.8 c.c. of cerebrospinal fluid to be tested 
was set up with the required amount of saponin and 0.5 c.c. of 7 per 
cent, sheep red corpuscle suspension. Control tubes with normal 
cerebrospinal fluid (one known not to produce any inhibitory effect 
on saponin) and with normal salt solution were also set up. The 
results were read after ten minutes in the water-bath at 57° and 
again after twelve hours in the refrigerator. The setting up of the 
saponin test with a positive result is illustrated bv the following 
table: ‘ h 

lube L I to lO.(MM).saponin, 0.5 c.c.: normal cerebrospinal fluid, 
O.N c.c.; 7 per cent, sheep corpuscle.suspension, 0.5 c.c. Result: 
Complete hemolysis. 

lube 2. 1 to lO.lKMI saponin, (1.5 c.c.; cerebrospinal fluid to 

be tested, 0.S c.c.; 7 per cent, sheep corpuscle, 0.5 c.c. Result: 
Inhibition of hemolysis. 

lube 5. 1 to 10,(MM) saponin, 0.5 c.c.; 0.S5 |ier cent, saline, 
(I.Sc.c.; 7 percent, sheep corpuscle suspension, 0.5 c.c. Result: 

< omplete hemolysis. 

Results. -We have examined 1(>8 fluids for cholesterol; 74 of 
these were examined quantitatively, and of these 52 were also 
examined by the saponin method. The rest of the fluids were 
examined only qualitatively by the saponin method. Our fluids 
divided themselves into six groups: 

1. Normal fluid, including all fluids in which the Wassermann, 
Lange, cell count and globulin tests were negative. These include 
a variety of conditions, such as pneumonia, multiple sclerosis, 
amaurotic family idiocy, epilepsy and other eases in which irritation 
of the brain justified spinal puncture but the fluid showed no patho¬ 
logic findings; SS fluids of this type were examined. Of these 24 
were examined both quantitatively and qualitatively and (4 only 
qualitatively. 

2. Luetic or XeurotyphilUic Fluid. This includes all fluids in 
which the Wassermann and Lange reactions were found positive. 
Of these 25 fluids were examined both quantitatively and qualita¬ 
tively and 28 fluids only qualitatively. 
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**• including all forms of meningitis. There 

qualitatively *" gr ° UI> ex ® mined botl > quantitatively and 

Brain tumor (4 cases) and brain absrr,vt (2 cases) Of the 
brain tumor cases a positive diagnosis had been made in 3 and a 
probable diagnosis in 1. The fluid from 2 of the positive brain 
tumor cases and from the one suspicious case were examined both 
quantitatively and qualitatively; that from 1 positive case onlv 
qualitatively. The fluid from 1 case of brain abscess was examined 
both quantitatively and qualitatively and the other onlv qualita- 
lively. * 1 

T). Hemorrhage of Ihc Brain. Two cases, both examined bv both 
methods. 

fi. Ventricular Fluid. Three cases, both methods bcinr used in 
each case. 

Normal fluid gave no reaction at all with the Bloor method, no 
matter whether 3, G or even 10 c.c. were used; only when 25 e.c. of 
huid was taken for a test was there a trace of cholesterol present. 
•Saponin hemolysis was not inhibited by the presence of normal 
cerebrospinal fluid. 

Luetic fluid, with three exceptions, also gave no reading with the 
Bloor method nor was there any inhibition of hemolysis. Of the 
three fluids that contained cholesterol in appreciable amounts one 
was also meningitic in character. The two others were diagnosed 
merely as general paresis. 

Of the fluid from cases of meningitis only three contained a suffi¬ 
cient amount of cholesterol to enable us to read it in the colorim¬ 
eter, one of these also giving a positive Wassermann reaction. The 
rest of the fluids showed a greenish-yellow discoloration as the end 
reaction, which was taken to indicate the presence of a trace of 
cholesterol. There was not, however, a sufficient amount of choles¬ 
terol m them to allow a reading in the colorimeter. Saponin 
bemolyzed blood in the presence of meningitic fluid, although occa- 
sionally the hemolysis was delayed. 

Brain tumor allowed no reading with the Bloor method, although 
a trace was present. In 2 cases saponin gave a partial or delayed 
hemolysis, also indicating a trace of cholesterol. In the other rase 
no inhibition was present with saponin. One case of brain abscess 
gave a reading of 13 mgm. of cholesterol per 100 c.c. of fluid, but no 
inhibition of hemolysis took place. It may be interesting that the 
above case of brain abscess also had a meningitis which seemingly 
was terminal, as no meningeal symptoms were present throughout 
the disease. The cholesterol could not be due to the meningitis, 
however, as most cases of meningitis showed only a trace of choles- 
terol which could not be read in the colorimeter. Saponin caused 
hemolysis in the presence of the fluid from this case. The fluid from 
the other case of brain abscess was examined only for saponin 
hemolysis; hemolysis was delayed but not completely inhibited. 
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ihe L cases of hemorrhage nf brain under observation both nave 
a large amount of cholesterol, the amount being 8 mgm. per 100 c.c. 
of fluid m one case and 17 mgm. in the other. In both cases there 
was complete inhibition of saponin hemolysis. The fluid in the 
latter case was removed from the ventricles of the brain and was 
• eflowish in color. In the other case the fluid was removed bv 
spinal puncture and was colorless. 

Of the three ventricular fluids examined one was a hemorrhage of 
the brain, and, as mentioned above, gave a high cholesterol reading 
m the colorimeter (17 mgm.) and a complete inhibition of saponin 
hemolysis. The other ventricular fluid, which also gave a high 
cholesterol reading (103 mgm.) and complete inhibition of saponin 
hemolysis, was obtained from a premature infant with a marked 
hydrocephalus. The appearance of the ventricular fluid, the high 
cell count With the predominance of polymorphonuclear leukocytosis 
and a strong globulin reaction make the diagnosis of a meningitis 
certain, although the type of the meningitis could not be diagnosed 
as no organism was isolated from the fluid. The great amount of 
cholesterol in the fluid makes one suspect the presence of a hemor- 
rhage of the brain in the case. 

1 he third ventricular fluid was obtained from a case of hydro¬ 
cephalus and gave no reading in the colorimeter and no inhibition 
of saponin hemolysis. This last fluid shows that under normal 
conditions, r. g., when there is no hemorrhage or meningitis, ventricu¬ 
lar fluid contains no cholesterol. 

Discussion—In the older literature there is onlv an occasional 
reference to cholesterol in cerebrospinal fluid. Thus Schlossberger/ 
Xd.irck. 5 1 anzer 6 ami C oriat 7 speak of the presence of cholesterol in 
hydrocephalus fluid. Of late four attempts have been made to 
study cholesterol in various types of cerebrospinal fluid systemati¬ 
cally. I ighini 8 found cholesterol in a large percentage of fluids of 
general paresis (SS per cent.), of epilepsv (66 per cent.) mid of 
dementia precox (43 per cent.). Hauptmann’ found that saponin 
hemolysis is inhibited by cerebrospinal fluid from eases of brain 
and cord tumor (100 per cent.); hemorrhage of the brain (So.7 per 
cent.), tabes (S3 per cent.), cerebrospinal lues (fid percent.), multiple 
sclerosis (46 per cent.). He thought that the inhibition is due to the 
presence of cholesterol. Chaufford, Laroche and Grigant 10 and 
Weston 11 found small amounts of cholesterol even in normal fluid. 


581 Analy8C VOn hydrocephalischen Flussickeiten. Arch. f. physiol. Heilk., 1851. x. 
190‘’ I xxxv ,I ^0 » X ' lr Kcnntn,SS dcr rer ehrospinalflussi K kcit. Ztschr. f. physiol. Chomic. 

- ^ r K® nnt ? i8 fde r f‘? r ebro8pinaIflQssiKkeit 1 Wien. klin. Wrhnschr.. 1809. xii. 805 

• I he < hemirnl Rndinjrs in the rerehrospin.il Fluid and Central Nervous System 
in \ annus Mental Diseases. Amor. Jour. Insanity. 1903-4. lx. 733. 

* Loc. cit. , ^ 

» Le taux do la cholestcrinc dans do liquide cephalorachidicn norail ot patho- 
loipquc, C. It. do Soe. do Biol.. 1911. las. H6. 

1 10 C k°’ estcro * Content of Cerebrospinal Fluid, Jour. Med. Research. 1915. sxxiii. 
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Pigfaini determined cholesterol qualitatively by the Liebermann 
inethori, Hauptmann studied it by a serological method, while 
haufford, Laroche and Grigant and Weston determined it quanti- 
tatively. 1 

I he methods used by the above workers varied. Pighini used 
-o c.c. of fluid and employed a tedious and complicated method. 
( haufford, Laroehe and Grigant unfortunately do not give the 
method they employed nor how much fluid they used. Weston 
worked with postmortem fluid in very large quantities, this method 
being open to criticism, on the ground that cerebrospinal fluid is 
known to undergo chemical and physicochemical changes post 
mortem. 

Our results do not agree with those of ('haufford, Laroche and 
Grigant or with those of Weston, in that we found no cholesterol at 
I,. 1 n . 1 . noni,!| I fluids. Nor do our results coincide with those of 
lghini, who found cholesterol in a very large percentage of fluids 
with a positive Wassemiann reaction. 

Our cases of brain tumor have been too few in number to express 
an opinion as to the accuracy of Hauptmann's statement. With 
the Bloor method there was only a trace of cholesterol in the two 
cases of brain tumor in which this method was used, and with the 
saponin method there was partial inhibition. The one ease of brain 
abscess examined quantitatively gave a high reading of cholesterol 
m the colorimeter. There was, however, no distinct inhibition of 
saponin hemolysis, nor was there marked inhibition in the fluid 
from brain abscess examined only qualitatively. 

Our results in hemorrhage of the brain agree with those of Haupt¬ 
mann, there being a large amount of cholesterol with the Bloor 
method and complete inhibition of saponin hemolysis. 

\\ ith minor exceptions the saponin method of Hauptmann agreed 
fairly well with the Bloor method, although the latter is more 
quantitative ami more sensitive. This also shows that Hauptmann 
was right in his contention that the inhibition of hemolysis in some 
fluids is due to cholesterol. 

I he above results, we believe, show that the amount of cholesterol 
in pathologic cerebrospinal fluid dc|)ends wholly or in part on the 
degree of permeability of the meninges and has no sjiecific patho¬ 
genesis. This is evident by the presence of a trace of cholesterol 
in all cases of meningitis and by the presence of large amounts in 
hemorrhage of the brain. It is also evident from our work that the 
claim of I ighiui of the dependence of a positive Wassemiann 
reaction on cholesterol has no foundation. 

1 he usefulness of the cholesterol determination in cerebrospinal 
fluid for diagnostic purposes, we believe, is limited because of its 
presence in hemorrhage of the brain, in some cases of meningitis 
and also occasionally in general paresis. Still, its presence is 
corroborative evidence of the existence of a pathologic process 
producing increased permeability of the meninges. Whenever the 
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l.istory of the case indicates it. hemorrhage of the hrain should 
therefore he thought of, especially when large amounts of cholesterol 
are present. 

Conclusions.- -Normal cerebrospinal fluid contains no diolestcrol 
or only a very small trace of cholesterol. 

l'luid ill which the Wassermann and Lange reactions are positive 
contains no cholesterol in appreciable amounts. Only three out of 
twenty-five such fluids gave a reading in the colorimeter. 

■ uiil of hemorrhage of the brain showed high cholesterol content. 

• md from tumor of the brain gave a trace of cholesterol. 

Hmd from a case of brain abscess gave a high cholesterol reading. 
„„ 1 he ,I» a i°*y of meningitis fluids showed a trace of cholesterol. 

1 hree fluids had a high reading. 

' e, |tric*ular gave "<> cholesterol reading, except when there 
was the presence of hemorrhage of the brain or other pathologic 
condition. 

1 he Hauptmann reaction seems to depend on the cholesterol 
content of the cerebrospinal fluid. 

I his work does not hear out Pighini’s contention that the Wasser¬ 
mann reaction depends on the cholesterol of the fluid. 

W e believe that the cholesterol content depends wholly or partially 
on the permeability of the meninges. 
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